A LTHOUGH MANAGEMENT OF glucose levels represents one of the principal treatment goals of diabetes therapy, it has been difficult to demonstrate a favorable effect of improved glycemic control on the macrovascular complications of this disease. 1, 2 No antidiabetic regimen has demonstrated the ability to reduce the progression of coronary atherosclerosis. Accordingly, there is little evidence to support a preference of one class of glucoselowering medication over any other as a means to reduce atherosclerotic disease burden.
marily by increasing insulin sensitivity in peripheral tissues. 4 These 2 approaches to management of hyperglycemia have important differences in their metabolic and physiological effects. 3 Two TZDs are currently marketed: pioglitazone and rosiglitazone. Both agents reduce inflammatory biomarkers, while pioglitazone also produces greater elevations of high-density lipoprotein cholesterol (HDL-C) and reduces triglyceride levels. 5 In separate randomized clinical trials, pioglitazone decreased the rate of progression of carotid intimal medial thickness and showed some evidence for a reduction in adverse cardiovascular outcomes. 6, 7 The effects of sulfonylureas on cardiovascular disease have been controversial. 8 However, the majority of recent analyses suggest a neutral effect for this class of agents on cardiovascular outcomes. 1, 3 We compared the effects of these 2 widely used, but distinctly different, classes of oral hypoglycemic agents on the rate of progression of coronary atherosclerosis. We used intravascular ultrasonography (IVUS) because this imaging modality is considered an accurate and reliable approach to evaluating the effect of therapies on progression of coronary atherosclerosis. 9 Pioglitazone was selected to represent the TZD class and glimepiride chosen as representative of the sulfonylurea class. The goal of this study was to directly compare the effectiveness of these 2 alternative approaches, an insulinproviding vs an insulin-sensitizing strategy, in reducing progression of atherosclerosis in patients with type 2 diabetes and coexisting coronary artery disease.
METHODS

Study Design
The PERISCOPE Trial (Pioglitazone Effect on Regression of Intravascular Sonographic Coronary Obstruction Prospective Evaluation) was a prospective, randomized, multicenter, doubleblind clinical trial (FIGURE 1). The study was designed by the Cleveland Clinic Coordinating Center for Clinical Research (C5 Research) in collaboration with the sponsor. The institutional review boards of participating centers approved the protocol and all participants provided written informed consent. Participants aged 35 to 85 years were eligible if they had a baseline glycated hemoglobin (HbA 1c ) level of 6.0% to 9.0% (if taking a glucose-lowering medication) or 6.5% to 10% (if not currently receiving drug therapy). Patients were required to have coronary angiography performed for clinical indications that demonstrated at least 1 angiographic stenosis with at least 20% narrowing. A "target vessel" for IVUS examination was required to have less than 50% obstruction throughout a 40-mm or longer segment.
Patients were excluded for type 1 diabetes, if they were taking 3 or more antidiabetic medications, or if they had received any TZD within the past 12 weeks. Other major exclusion criteria were a serum creatinine level of Ͼ2.0 mg/dL, triglyceride level of more than 500 mg/dL, uncontrolled hypertension (blood pressure Ͼ160/ 100 mm Hg despite therapy), active liver disease, or a left main coronary artery stenosis of more than 50%. Each of these exclusion criteria was selected to exclude patients who might not complete a full 18 months of treatment after randomization. All diabetic medications, including insulin, were permitted during the study with the exception of a TZD, sulfonylurea, or other insulin secretagogue. An independent committee blinded to treatment assignment centrally adjudicated adverse cardiovascular events.
Titration of Study Drug
If the patient was taking a sulfonylurea or other insulin secretagogue prior to randomization, the drug was discontinued. Participants naive to glucoselowering therapy at screening or taking less than glimepiride, 2 mg/d (or the equivalent dosage of another sulfonylurea), took 15 mg of pioglitazone or 1 mg of glimepiride. For those taking 2 mg/d or more of glimepiride (or the equivalent) or metformin monotherapy, the starting dosage was 30 mg of pioglitazone or 2 mg of glimepiride. If fasting capillary blood glucose measurements exceeded 140 mg/dL at sub- 
Randomization and Allocation Concealment
The patients and all study personnel were blinded to treatment assignment. The randomization was performed using an interactive voiceresponse system that used a block size of 4. The study specified a balanced (1:1) treatment allocation stratified according to diabetes treatment status at the time of randomization (treatmentnaive or Ͻ2 mg/d of glimepiride or equivalent vs Ն2 mg/d of glimepiride or equivalent, metformin monotherapy, or sulfonylurea-metformin combination therapy).
Intravascular Ultrasound Examination and Measurement
Patients underwent coronary angiography and the operator selected a coronary vessel for intravascular ultrasound (IVUS) examination. The methods for IVUS image acquisition and measurement have been described in prior publications. [10] [11] [12] [13] [14] [15] [16] Briefly, the operator was instructed to select the longest and least angulated epicardial coronary artery for IVUS examination. The ultrasound probe was passed over a guidewire into the distal vessel just beyond a side branch, which served as a reference point. Subsequently, a motor drive was engaged that withdrew the ultrasonic transducer at 0.5 mm/s. The examination was screened for image quality in the core laboratory and only patients meeting prespecified image quality requirements were eligible for randomization.
A follow up IVUS examination was performed after 18 months of treatment in all patients who provided informed consent, regardless of whether they continued to take the study drug (modified intent-to-treat population). If a patient required cardiac catheterization for a clinical indication between 12 and 18 months, a follow-up IVUS examination wasperformedtoavoidexposingpatients to the risk of an additional catheterization at study completion.
The follow-up IVUS examination was performed in the same coronary segment imaged during baseline examination. The motorized pullback was initiated at the same side branch originally selected during the baseline examination to ensure that the same segment was imaged during follow-up. Using digitized images, personnel blinded to clinical characteristics and treatment assignments performed measurements for cross-sections spaced at 1.0-mm intervals. For each analyzed cross-section, the operator measured the area of the external elastic membrane (EEM) and the lumen. The accuracy and reproducibility of this method has been reported previously.
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Calculation of Efficacy Parameters
The primary efficacy parameter, change in percent atheroma volume (PAV), was calculated as previously described. [10] [11] [12] [13] [14] [15] [16] where EEM CSA is the external elastic membrane cross-sectional area and LUMEN C S A is the luminal crosssectional area.
Several secondary IVUS efficacy parameters were prespecified, including the change in average maximum atheroma thickness, computed by measuring the maximum thickness of the atheroma in each cross section, then averaging these values for the entire artery. The secondary efficacy parameter "normalized total atheroma volume" was calculated as the average atheroma area per cross section multiplied by the median number of matched cross-sections in pullbacks for all patients completing the trial. This procedure adjusts for pullbacks with differing numbers of measured crosssections, resulting in an equal weighting of each individual patient in computing efficacy results. An additional secondary efficacy parameter, change in atheroma volume in the most diseased 10-mm subsegment, was calculated by first determining the 10 contiguous cross-sections with the greatest atheroma volume at baseline, then comparing atheroma volume at follow-up for these same cross-sections.
PAV was selected as the primary efficacy parameter because this end point has exhibitedthelowestvariabilityinmultiple previous IVUS trials for a diverse range of therapeutic interventions. [10] [11] [12] [14] [15] [16] 
Statistical Methods
For continuous variables with a normal distribution, the mean and 95% confidence intervals (CIs) are reported. For variables not normally distributed, median and interquartile ranges are reported and 95% CIs around median changes were computed using bootstrap resampling. Intravascular ultrasonography efficacy parameters were analyzed using analysis of covariance and reported as least square means and 95% CIs using a linear model that included treatment group, pooled center, and baseline values as covariates. All P values are 2-sided and not adjusted for multiple testing. P values of Յ.05 were considered significant. A sensitivity analysis was performed using a multiple imputation procedure (PROC MI and ANALYSE in SAS version 9.1; SAS Institute Inc, Cary, North Carolina) to impute the IVUS end points for patients who did not have a follow-up IVUS performed.
For the primary efficacy parameter, change in PAV, the sample size was selected to provide 90% power at a 2-sided ␣ of .05 to detect a treatment difference of 1.8% assuming a 5.0% standard deviation. A treatment difference of 1.8% and standard deviation of 5.0% was based on the differences between To convert creatinine to µmol/L, multiply values by 88.4; C-reactive protein to nmol/L, multiply by 9.524; triglycerides to mmol/L, multiply by 0.0113; blood glucose to mmol/L, multiply by 0.0555; HDL-C and lowdensity lipoprotein cholesterol (LDL-C) to mmol/L, multiply by 0.0259; and insulin to pmol/L, multiply by 6.945.
RESULTS
Patient Population
Between August 5, 2003, and March 31, 2006 , 547 patients were randomized and 543 received study drug at 97 centers in North America and South America, 273 in the glimepiride group and 270 in the pioglitazone group. Evaluable baseline and follow-up IVUS examinations were available in 360 patients (66%), 181 in the glimepiride group and 179 in the pioglitazone group. The disposition of patients in the trial is shown in Figure 1 .
Most demographic characteristics and baseline medications were similar in both treatment groups (TABLE 1) . However, despite randomization, small, but statistically significant imbalances were observed for 2 characteristics. Patients randomized to receive glimepiride were more likely to report a history of hypertension, although baseline blood pressures were similar between treatment groups (TABLE 2). Patients randomized to receive pioglitazone were more likely to be former smokers, whereas patients randomized to receive glimepiride were more likely to be current smokers. Race and ethnicity were self-reported by selecting options from a list and were collected to determine whether these characteristics influenced the response of patients to the study treatments. Characteristics were similar in the 360 patients who completed the trial and the 183 patients who did not (data not shown).
A high percentage of patients received concomitant medications of established value in prevention of cardiovascular complications of diabetes. Greater than 80% of patients were receiving an angiotensin converting enzyme inhibitor or angiotensin receptor blocker, more than 75% were receiving a ␤-blocker, approximately 90% were taking aspirin, and nearly 90% were receiving lipid-lowering therapy. The mean titrated daily dosage of glimepiride was 2.9 mg, and the mean titrated dosage of pioglitazone was 37.4mg. Table 2 summarizes laboratory values, body weight, and blood pressures for the 360 patients who had evaluable IVUS examinations at both baseline and follow-up. FIGURE 2 shows changes during the course of the trial for HbA 1c levels, fasting plasma glucose, HDL-C, and high-sensitivity Creactive protein. At baseline, in both treatment groups, mean HbA 1c concentration was 7.4%, LDL-C averaged approximately 95 mg/dL, HDL-C was slightly higher than 40 mg/dL, and fasting triglycerides was about 145 mg/ dL. Blood pressure averaged approximately 128/75 mm Hg. There were no major differences in laboratory values for patients randomized to the 2 Abbreviations: ACE, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; CI, confidence interval; HDL, high-density lipoprotein; IQR, interquartile range; LDL, low-density lipoprotein; LS, least squares. SI conversion factors: To convert C-reactive protein to nmol/L; multiply by 9.524; fasting blood glucose to mmol/L, multiply by 0.0555; fasting insulin to pmol/L, multiply by 6.945; HDL, LDL, and total cholesterol to mmol/L, multiply by 0.0259; and triglycerides to mmol/L, multiply by 0.0113. a All participants with a baseline and follow-up intravascular ultrasound examination who contributed to the primary efficacy parameter were included in this analysis. b P values for average follow-up values were generated from a 2-way analysis of variance model with terms for baseline, treatment, and pooled center. c Mean (SD) or median (IQR) average postrandomization values. d Last observation carried forward. e Least-square means for absolute and percentage change (%) were estimated using a 2-way analysis of variance with terms for treatment, pooled center and baseline value. f For laboratory parameters with a nonnormal distribution (fasting insulin, triglycerides, and C-reactive protein), percentage change was estimated using the logarithm of the ratio of follow-up value to baseline value as the dependent variable. g 95% CIs around medians were calculated using bootstrap resampling. treatment groups, although patients randomized to glimepiride had a slightly higher mean HDL-C level, 43.4 mg/dL compared with 40.8 mg/dL for pioglitazone (P=.05).
Laboratory Results
During the first 24 weeks of the trial, HbA 1c values were reduced comparably in the 2 treatment groups, but subsequently diverged, with average postrandomization values slightly lower in the pioglitazone group, 6.9% compared with 7.0% in the glimepiride group (P=.04; Table 2 and Figure 2) . The mean HDL-C levelsincreasedfrombaselinesignificantly moreinthepioglitazonetreatmentgroup, 5.7 mg/dL (95% CI, 4.4 to 7.0 mg/dL; 16.0%) compared with 0.9 mg/dL (95% CI, −0.3 to 2.1 mg/dL; 4.1%) for the glimepiride group, (PϽ.001; Table 2 and Figure 2 ). Changes from baseline in medianlevelsofbothtriglycerides,−16.3mg/ dL(95%CI,−27.7to−11.0mg/dL;15.3%) vs 3.3 mg/dL (95% CI, −10.7 to 11.7 mg/ dL; 0.6%) and high-sensitivity C-reactive protein, −1.0 mg/L (95% CI, −1.5 to −0.8 mg/L; 44.9%) vs −0.4 mg/L (95% CI, −0.9 to −0.2 mg/L; 18%) showed more favorableeffectsinthepioglitazonegroupcomparedwiththeglimepiridegroup(PϽ.001 for both comparisons). Glimepiride increased median fasting insulin levels by 1.33 µU/mL (95% CI, −0.5 to 5.0 µU/mL; 8.5%), whereas pioglitazone reduced median fasting insulin levels by 5.0 µU/mL (95% CI, −7.0 to −4.0 µU/mL; 28.3%; PϽ.001).
Systolic blood pressure increased in both treatment groups, but the median increase was smaller in the pioglitazone group, 0.1 (95% CI, −1.4 to 1.5 mm Hg) compared with the glimepiride group, 2.3 (95% CI, 0.9 to 3.7 mm Hg; P = .03). Compared with glimepiride, pioglitazone treatment was associated with greater mean weight gain, 3.6 kg (95% CI, 2.8 to 4.4 kg) vs 1.6 kg (0.8 to 2.4 kg; PϽ .001), and an increase in brain-type natriuretic peptide levels, 8.0 pg/mL (95% CI, 5.0 to 10.5 pg/mL) vs 0.58 pg/mL (95% CI, −2.0 to 4.5 pg/mL; P=.001; Table 2 ).
IVUS Results
TABLE 3
summarizes the results for the primary and secondary IVUS efficacy parameters. The primary efficacy measure, least square mean change in percent atheroma volume, increased 0.73% (95% CI, 0.33% to 1.12%) in the glimepiride group (PϽ.001 for change from baseline) and decreased 0.16% (95% CI, −0.57% to 0.25%) in the pioglitazone group (P=.44 for change from baseline; between-treatment groups, P = .002). Analysis of the primary end point adjusting for baseline differences in smok- ) that did not reach statistical significance (P = .06), with a significant within-group decrease from baseline for the pioglitazone group (PϽ.001) and no change for the glimepiride group (P=.34). A secondary efficacy measure, change in the 10 mm of the most diseased segment showed no difference between the 2 treatment groups. FIGURE 3 shows a consistent treatment effect across multiple prespecified and exploratory subgroups with no statistical heterogeneity.
IVUS Results Imputing Noncompleters
Because of the relatively high rate (34%) of noncompletion of patients randomized in the trial (ie, no analyzable IVUS), a sensitivity analysis was performed in which values for the primary and secondary end points were imputed for each randomized patient not completing the trial. The imputation technique assigned changes in these efficacy end points for each noncompleter based on the patient's baseline characteristics, including demographics, laboratory values, and baseline atheroma volumes. The resulting analyses are shown in TABLE 4. For the primary efficacy parameter, PAV, the glimepiride group showed a mean increase of 0.64% (95% CI, 0.23% to 1.05%) vs −0.062% (95% CI, −0.47% to 0.35%) for the pioglitazone group (P=.02). Although all P values for IVUS efficacy parameters were reduced in statistical significance using the imputed results, the overall interpretation of the study was not altered. TABLE 5 shows centrally adjudicated clinical outcomes, investigatorreported adverse events, laboratory abnormalities, and reasons for discontinuing drug therapy during the trial. An independent committee blinded to treatment assignment centrally adjudicated major adverse cardiovascular events. Adjudicated end points included cardiovascular and noncardiovascular death, nonfatal myocardial infarction and stroke, hospitalization for unstable angina or congestive heart failure, and coronary revascularization. The investigators reported other listed adverse events, including hypoglycemia, angina pectoris, peripheral edema, hypertension, and bone fractures.
Clinical Outcomes and Adverse Events
The frequency of major adverse cardiovascular events was similar in both treatment groups, although the trial was not powered to detect differences in morbidity and mortality. Among investigator-reported adverse events, hypo- glycemia was more common in the glimepiride group 37.0% vs 15.2% (PϽ.001) and edema more common in the pioglitazone group, 17.8% vs 11% (P = .02). Angina pectoris was reported in 12.1% of glimepiridetreated patients and 7.0% of pioglitazone-treated patients (P=.05). In the pioglitazone group, fractures occurred in 3.0% of patients compared with none in the glimepiride group (P = .004). Decreases in hemoglobin were more common in the pioglitazone group (P =.01). An increase in fractures and reductions in hemoglobin level are both effects previously observed with TZD therapy. More patients randomized to pioglitazone had an increase in blood urea nitrogen levels (P = .009), but there were no differences in incidence of elevations in creatinine (Table 5) .
COMMENT Atherosclerosis in patients with diabetes is particularly aggressive, characterized by higher cardiovascular event rates and a greater severity of coronary obstructive disease. [18] [19] [20] [21] Cardiovascular disease represents the ultimate cause of death in approximately 75% of patients with diabetes. 22 Accordingly, defining the optimal strategy for management of coronary disease in the diabetic population has important public health implications. Although cardiovascular disease represents a critical source of morbidity and mortality, there exist few data to support the preference of any specific glucose-lowering regimen to prevent these complications. 3 Since the introduction of sulfonylureas nearly 50 years ago, several additional classes of oral hypoglycemic agents have been introduced. We sought to clarify the effects on coronary disease progression for 2 of these classes, a sulfonylurea, an insulin secretagogue, and a TZD, an insulin sensitizer, 2 diametrically opposite strategies for management of hyperglycemia.
The observation of a significant benefit for pioglitazone treatment represents, to our knowledge, the first demonstration of the ability of any hypoglycemic agent to slow the progression of coronary atherosclerosis in patients with diabetes. Evidence for a slowing of disease progression has proven a very challenging end point in recent years with the prominent failure of several promising approaches. 15, 16 Many observers have attributed the difficulty in further reducing atherosclerosis progression using novel therapies to the effectiveness of contemporary medicalmanagement,includingstatinsandantihypertensiveagents.Inthecurrentstudy, a high percentage of patients received optimal treatment with nearly 90% of patientsreceivinglipid-loweringtherapy.Average LDL-C levels and blood pressures during treatment were below the current guideline targets. HbA 1c levels were consistent with good diabetes management (Յ7.0%). Thus, pioglitazone showed the ability to further reduce disease progression on a background of contemporary medical therapy.
There are several potential explanations for these findings. The sulfonylurea, glimepiride, could have increased the rate of disease progression or alternatively, pioglitazone could have exerted an antiatherosclerotic effect, or both. We think that a proatherogenic effect of glimepiride is unlikely. Lowdensity lipoprotein cholesterol levels are highly predictive of coronary progression rates in IVUS trials. The rate of progression of atherosclerosis observed in the glimepiride treatment group is consistent with results in other IVUS trials for patients treated to comparable LDL-C levels. [11] [12] [13] [14] [15] [16] However, the rate of progression in the pioglitazone group was substantially lower than might be expected for a population with observed LDL-C levels, particularly considering that prior IVUS studies have demonstrated a higher rate of coronary disease progression in patients with diabetes compared with those who do not have diabetes. 23 The precise mechanism for the observed antiatherosclerotic effect of pioglitazone remains uncertain. It seems unlikely that the small differences in HbA 1c levels between treatment groups (0.19%) could explain the observed differences in the rate of disease progression. Studies of glycemic management in type 2 diabetes have failed to show reductions in the incidence of macrovascular disease from much larger decreases in HbA 1c levels than observed in PERISCOPE. 24, 25 In the United Kingdom Prospective Diabetes Study (UK-PDS), intensive therapy achieved a HbA 1c level of 7.0% vs 7.9% for standard therapy but showed no reduction in macrovascular complications. 25 Recently, the intensive treatment arm of the Action to Control Cardiovascular Risk in Diabetes (ACCORD) study was stopped by the data monitoring committee because the intensive treatment group (median HbA 1c level 6.4%) showed increased mortality compared with the standard treatment group (median HbA 1c levels 7.5%).
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The HbA 1c levels observed in the PERISCOPE trial were approximately midway between the intensive and the standard treatment groups in ACCORD and were similar to the intensive treatment group in UKPDS. Moreover, a post hoc exploratory analysis examining outcomes based on whether patients reached an HbA 1c of 7% or lower showed that the achieved HbA 1c level was not an important mediator of the atherosclerosis progression rate (P value for interaction = .74). Accordingly, it seems unlikely that a 0.19% difference in HbA 1c levels could explain the observed benefits of pioglitazone on disease progression.
Alternatively, differences between these 2 treatments in nonglycemic effects seem more likely to explain the observed outcomes. Diabetes promotes atherosclerosis in the setting of profound metabolic and physiologic effects. Adverse metabolic effects include abnormalities in lipid metabolism, an increased incidence of hypertension, promotion of coagulation, and increased systemic inflammation. 27 Several biomarkers associated with atherosclerosis progression were favorably affected by pioglitazone, including a 16% increase in HDL-C, and substantial reductions in both triglyceride levels (15%) and C-reactive protein levels (45%). A more favorable effect on blood pressure was also observed. Pioglitazone also significantly reduced fasting-serum insulin levels. Insulin resistance, resulting in hyperinsulinemia, is associated with adverse cardiovascular outcomes.
28 Accordingly, it remains theoretically possible that an insulin-sensitizing therapy confers independent antiatherosclerotic benefits over an insulin-providing treatment strategy. These hypotheses will be explored in subsequent post hoc analyses of the current trial.
It cannot be assumed that the observed benefits of pioglitazone represent a "class effect" of TZDs. The only other agent in the class, rosiglitazone, increases LDL-C approximately 18%, and exhibits less favorable effects on other biomarkers, including HDL-C and triglycerides. 5, 29 In addition, rosiglitazone has been associated with an increased risk of myocardial infarction or other ischemic events in several meta-analyses, whereas a similar metaanalysis of pioglitazone showed a reduction in the risk of adverse cardiovascular outcomes. 30, 31 Furthermore, a well-controlled randomized trial in another vascular bed, the carotid artery, demonstrated an absence of progression of intimal medial thickness for pioglitazone-treated patients and progression in glimepiride-treated patients. 7 A placebo-controlled clinical outcomes trial investigating pioglitazone reported a reduction in major adverse cardiovascular events that did not reach conventional levels of statistical significance (hazard ratio, 0.90; 95% CI, 0.80-1.02; P=.095), but showed a significant reduction in the composite of death, myocardial infarction, and stroke (hazard ratio, 0.84; 0.72-0.98, P=.027). 6 The benefits of any therapy must always be evaluated in the context of treatment-emergent adverse effects. In the current study, both regimens were well tolerated but exhibited a different pattern of adverse effects. Hypoglycemia was more prevalent in the glimepiride group and edema more common in the pioglitazone group, but neither case resulted in a difference in rates of discontinuation of therapy (Table 5) . Fractures occurred in 3.0% of pioglitazonetreated patients and none of the glimepiride-treated patients. Patients gained weight on both regimens, but the weight gain was approximately 2 kg greater in the pioglitazone group. There were no observed differences in major cardiovascular morbidity or mortality, although the trial was not powered to assess clinical outcomes. We therefore conclude reduced atherosclerosis progression was associated with a reasonable safety profile, generally comparable with glimepiride, although there were distinct differences in the types of adverse effects for the 2 drugs.
We recognize that the current study has limitations. The withdrawal rate of patients in this trial (35%) was higher than for most recent IVUS studies. 11, 12, [14] [15] [16] We attribute the higher dropout rate to the difficulty of maintaining patients on complex antidiabetic regimens for the course of the trial. This observation is consistent with the approximate 30% withdrawal rate in a contemporary, noninvasive diabetes trial of the same duration and using the same comparators. 7 The demographic and laboratory characteristics of completers and noncompleters were similar and a post hoc sensitivity analysis imputing efficacy values for noncompleters did not alter interpretation of the trial. Intravascular ultrasonography evaluates the effect of therapies on the change in atherosclerotic disease burden, not morbidity and mortality. The magnitude of the differences in progression rates observed in the current trial are similar to the results reported for other beneficial therapies, such as statins or blood pressure-lowering agents. 11, 12, 14 However, clinical outcomes trials, not surrogate end point studies, are the preferred approach to the determination of the benefits of any therapeutic intervention, particularly in the context of the current controversy regarding the cardiovascular effects of TZDs. Unfortunately, few current trials are comparing clinical outcomes for alternative antidiabetic therapies. A recently announced large comparative trial of several diabetes therapies, including rosiglitazone, will not report findings until 2014. 32 Despite these limitations, the current study provides potentially useful insights into the cardiovascular effects of these 2 diabetes treatment strategies. The findings of the PERISCOPE study support the conclusion that treatment with the insulin-sensitizing TZD, pioglitazone compared with glimepiride can prevent the progression of atherosclerosis in patients with type 2 diabetes during 18 months of treatment. Patients randomized to pioglitazone exhibited a lower rate of progression of coronary atherosclerosis across a wide array of prespecified and exploratory subgroups. These finding may have important implications for defining the optimal strategy for management of patients with type 2 diabetes and coronary atherosclerosis.
